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) ORGANIC ELECTROLUMINESCENT ELEMENT 

) Abstract: 

RPOSE: To provide an organic EL element which is transparent as an 
ment and has good emitting efficiency. 

(NSTITUTION: The thickness of an electron injecting metal layer 6 is set 
thin as several nm, and a second transparent conductive layer 7 is 
linated on the electron injecting metal layer 6. Since the electron 
sating characteristic managing the emitting intensity is ensured by the 
ctron injecting metal layer of several nm, and the absorption of visual 

It in the electron injecting metal layer can be ignored, an organic EL j'.r^^ '^J T.^ 

ment haying a high transparency and good emitting efficiency can be l r^-/v..*v 

)vided. if < 'r'' 
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3TICES ♦ 

an Patent Office is not responsible for any 
ages caused by tbe use of this translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
■♦* shows the word which can not be translated, 
the drawings, any words are not translated. 



^.IMS — 

lim^l Ht is the organic electroluminescence element characterized by to prepare the organic thin film which omsists 
wo or more layers, and the 1st and the 2nd electrode layer which are prepared in both sides of an organic thm film m 
shape of a layer on a transparence substrate, for the 1st electrode layer to consist of a transparence conductive ayer, 
for the 2nd electrode layer to consist of an electron injection metal layer of a super-thin film of the metal of a low 
•k fiinction prepared on an organic thin film, or the alloy of the metal, and a transparence conductive layer prepared 
ui electron injection metal layer. , , « , , j , i,- i. 

lim 2] The organic thin film which consists of two or more layers, and the 1st and the 2nd electrode layer which are 
Dared in both sides of an organic thin film are prepared in the shape of a layer on a transparence substrate. The 
•tron injection metal layer of a super-thin film of the metal of a low work fimction which the 1 st electrode layer 
sists of a transparence conductive layer, and prepares the 2nd electrode layer on an orgamc thin film, or the alloy ot 
metal The organic electroluminescence element characterized by preparing a coloring layer in one near a part or 
r all of the construct which consists of a transparence conductive layer prepared on an electron injection metal layer, 

ah^^smnSanic thin film which consists of two or more layers, and the 1st and the 2nd electrode layer which are 
oared in both sides of an organic thin film are prepared in the shape of a layer on a transparence substrate. The 
:tron iniection metal layer of a super-thin film of the metal of a low work fimction which the 1st e ectrode layer 
isists of a transparence conductive layer, and the 2nd electrode layer prepares on an organic thin film, or the alloy ot 
metal The organic electroluminescence element characterized by preparing either an acid-resisting layer or an 
ical diffusion layer in one construct [ which consists of a transparence conductive layer prepared on an electron 
sction metal layer ], and construct side. , , ^ ^ , , , u- u 

aim 41 The organic thin film which consists of two or more layers, and the 1st and the 2nd electrode layer ^ich are 
pared in both sides of an organic thin film are prepared in the shape of a layer on a transparence substrate. The 
ctron iniection metal layer of a super-thin film of the metal of a low work function which the 1st electrode layer 
isists of a transparence conductive layer, and prepares the 2nd electrode layer on an organic thin film, or the alloy ot 
metal The organic electroluminescence element characterized by estabHshing either an acid-resistmg layer or an 
ical diffusion layer for a coloring layer at one near a part or near all of the construct which consists of a transparence 
iductive layer prepared on an electron injection metal layer, and a construct at another side, 
laim 51 Claim 2 characterized by the color of a coloring layer and the luminescent color of an orgamc 
ctroluminescence having a complementary color relation mostiy, or an organic electrolununescence element given m 

laim 6] The thickness of an average of an electron injection metal layer is claims 1 , 2, 3, and 4 characterized by being 
/eral nm, or an organic electroluminescence element given in 5. 
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TAILED DESCRIPTION 



itailed Description of the Invention] 

iustrial Application] This invention relates to the structure of an organic electroluminescence element (it is indicated 

m organic EL device below). 

02] 

jscription of the Prior Art] An electroluminescence (EL) component is useful as the object for a display, or a light 
itting device for lighting, and the organic EL device which can especially be driven by the low battery can be called 
display device or light emitting device which was very excellent. 

'03] Drawing 7 is the sectional view showing a typical organic EL device. On the transparence substrates 1, such as 
ss, the organic EL device is carrying out the laminating of each thin film of the transparence conductive layers 72, 
h as Indium Tin Oxide (TTO) and tin oxide (Sn02), flie electron hole transportation layers 3, such as a triphenyl 
mine derivative, the Iviminous layers 4, such as a distyrylbiphenyl derivative, the electronic transportation layers 5, 
;h as an aluminvun chelate complex (Alq), said the metal-electrode layer 76 one by one. 

•04] The small metal of a work function like magnesium (Mg) and a lithium (Li) as the quality of the matenal of the 
tal-electrode layer 76 or Mg-Ag, Mg-aluminum, and the small alloy of a work function like aluminum-Li are chosen 

105] And if direct current voltage is impressed so that the transparence conductive layer 72 may just become to the 
tal-electrode layer 76, EL luminescence will take place in a luminous layer 4, and light will be emitted outside 
ough the transparence substrate 1 . • ui 

106] Now, if a light emitting device is obtained as the transparent body, various practical effectiveness is expectable, 
r example since the arrangement object of the lower part of a light emitting device appears at the time of un-emitting 
ht when it uses for the lighting of the dial for clocks as indicated by U.S. JP,4,775,9643, it can consider as the clock 
h lighting which was extremely excellent in design nature. 

)07] The very common organic EL device explained using this point and drawing_7 is [ a metal-electrode layer 76 of 

)ut lOOnm thickness ] and is opaque. The transparent organic EL device is indicated by JP,6-151063,A. 

)08] Dr awin g 8 is the sectional view showing the structure of a publication in the above-mentioned official report. 

th the transparence conductive layer 72 and the metal-electrode layer 76 have placed and changed to the 1 st 

nsparence conductive layer 82 of metal addition, and the 2nd transparence conductive layer 86. 

)09] The purpose which performs metal addition tends to control the work function of each 1st transparence 

iductive layer 82 and the 2nd transparence conductive layer 86 by the addition metal, tends to gather the electron into 

organic EL device, or the injection efRciaicy of an electron hole, and, moreover, tends to raise luminescence 

nforcement. ,1.1. 
)1 0] In addition, the luminous layer 4 and the electronic transportation layer 5 in drawingJZ are replacmg by the 
ictronic transportability luminous layer 84 of 1 lamination here. 

)1 1] As far as it is well-known as a variation of organic EL device structure whether what we do with the fimctional 
jaration of each class of a luminous layer 4 and the electronic transportation layer 5, it takes into consideration and 
ooses luminous efficiency, the luminescent color, etc. and this invention is concerned, it can be said whether to be ** 
•m future explanation that the selection can be performed freely. 

)12] In addition, the black color layer 87 has established the contrast as a display object in order to improve. 
)13] 

roblem(s) to be Solved by the Invention] According to the experiment whose this invention person etc. formed and 
fried out structure of a publication in the above-mentioned official report about the conventional organic EL device 
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icture shown in dtaadng-S , it was difficult to realize sufficient luminescence reinforcement and the permeability of 
ficient component to coincidence. , j j- ■ 

14] Although effect hardly receives the transparency of a transparence conductive layer, smce m metal addition of 
ut 1% or less of minute amount luminescence reinforcement fell remarkably and this was not able to maintain 
isparency by several% or more of metal addition, this invention person etc. thought. 

1 5] And as for this invention person etc., in metal addition of about 1% or less of minute amount, that the work 
ction of each transparence conductive layer is fiiUy uncontrollable assumes as a cause of a luminescence fall on the 
aigth. 

16] the purpose of this invention - the above-mentioned technical-problem point ~ solvmg - as a component ~ 
isparent ~ an organic EL device with luminous efficiency sufficient moreover ~ offer ~ they are things. 

17] . . 

eans for Solving the Problem] In order to attain the above-mentioned purpose, the means of the following publication 
ised for the organic EL device in this invention. ■ , ■ 

1 8] The organic EL device in fliis invention is characterized by to have prepared the organic thin film which consists 
Mvo or more layers, and the 1st and the 2nd electrode layer prepared in both sides of an organic thin film in the shape 
I layer on the transparence substrate, for the 1st electrode layer to consist of a transparence conductive layer, and for 
2nd electrode layer to consist of an electron injection metal layer of a super-thin film of the metal of a low work 
ction prepared on an organic thin fihn, or the alloy of the metal, and a transparence conductive layer prepared on an 

ctron injection metal layer. , ^, , . , . ^ i 

19] The organic EL device in this invention has prepared the orgamc thm film which consists of two or more layers, 
I the 1st and the 2nd electrode layer which are prepared in both sides of an organic thin fihn in the shape of a layer on 
transparence substrate. The electron injection metal layer of a super-thin film of the metal of a low work function 
ich the 2nd electrode layer prepares on an organic thin fihn by the 1st electrode layer consisting of a transparence 
iductive layer, or the alloy of the metal. It is characterized by preparing a coloring layer in one near a part or near all 
die construct which consists of a transparence conductive layer prepared on an electron injection metal layer, and a 

istruct. X- 1 

120] The organic EL device in this invention has prepared the organic thin film which consists of two or more layers, 
1 the 1st and the 2nd electrode layer which are prepared in both sides of an organic thin film in the shape of a layer on 
transparence substrate. The electron injection metal layer of a super-thin film of the metal of a low work function 
ich the 2nd electrode layer prepares on an organic thin film by the 1 st electrode layer consisting of a transparence 
iductive layer, or the alloy of the metal. It is characterized by preparing either an acid-resisting layer or an optical 
fusion layer in one construct [ which consists of a transparence conductive layer prepared on an electron injection 
tal layer ], and construct side. 

»21] The organic EL device in this invention has prepared the organic thin film which consists of two or more layers, 
i the 1 St and the 2nd electrode layer which are prepared in both sides of an organic thin film in the shape of a layer on 
: transparence substrate. The electron injection metal layer of a super-thin film of the metal of a low work fimction 
ich the 2nd electrode layer prepares on an organic thin film by the 1st electrode layer consisting of a transparence 
iductive layer, or the alloy of the metal, It is characterized by establishing either an acid-resisting layer or an optical 
fusion layer for a coloring layer at one near a part or near all of the construct which consists of a transparence 
iductive layer prepared on an electron injection metal layer, and a construct at another side. 

)22] The coloring layer of the organic EL device in this invention is characterized by the color of a coloring layer and 

: luminescent color of an organic electroluminescence having a complementary color relation mostly. 

)23] The electron injection metal layer of the organic EL device in this invention is characterized by average 

ckness being severaJ nm. 

)24] 

inction] The organic EL device of this invention prepares the organic thin film which consists of two or more layers, 
d the 1st and the 2nd electrode layer which are prepared in the both sides of an organic thin film in the shape of a 
'er on a transparence substrate. . 
)25] And the 1st electrode layer consists of a transparence conductive layer, and the 2nd electrode layer consists of an 
ra-thin electron injection metal layer of the metal of a low work function prepared on an organic thin film, or its alloy, 
d a transparence conductive layer formed on the electron injection metal layer. And an electron injection metal layer 
is thickness of the average as a several nm thin film. 

)26] According to this invention, the electron injection metal layer of several nm very thin thickness is prepared. For 
s reason, most absorption of light can be disregarded, and since it moreover shows the property of the work fimction 
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letallic material original, it can perform electron injection to an organic thin film efficiently. 

17] from this - transparent - in addition - and an organic EL device with a sufficient luminescence property can be 
lined. 

ample] the example of the following and this invention -- the structure of the organic EL device to kick is explained 
3d on a drawing. Drawing 1 is the sectional view showing the organic EL device in the 1st example of this mvention. 

29] As shown in the sectional view of drawing 1 , it prepares so that the laminating of the 1st transparence 

ductive layer 2, the electron hole transportation layer 3, a luminous layer 4, the electronic transportation layer 5, the 

:tron injection metal layer 6, and the 2nd transparence conductive layer 7 may be carried out one by one on the 

isparence substrate 1. • . 1 1 tu * 

30] The point of the structure of the organic EL device in this invention is the electron injection metal layer 6. That 
ilthough the electron injection metal layer 6 quality of the material chooses the small metal of a work function with 
Hcient electron injection effectiveness, or its alloy like the conventional example, it is very important in this 
sntion to make very thin thickness of the electron injection metal layer 6 with several nm. 

3 1 ] Although the film with the perfect electron injection metal layer 6 not becoming, but becoming what grew in the 
pe of an island is also considered at this time, it will be satisfactory, if average thickness is several nm even if it is 

h imperfect film. ^ , , i «/ *u 

32] In the electron injection metal layer 6 of this thickness, absorption of the light in a metal layer is several /o at the 
simum, and the transparency as an organic EL device can be maintained. 

33] Here, the electron injection effectiveness fi-om an electron injection electrode layer side is almost equivalent to 

time of being the former whose thickness of the electron injection metal layer 6 is about lOOnm. 

34] As a component of drawing 1 , the transparence substrate 1 consists of high polymer films, such as glass or 

vester. 

35] Furthermore, the 1st transparence conductive layer 2 and the 2nd transparence conductive layer 6 are ITO of 
hun - 200nm thickness, and Sn02. It constitutes. 

36] Furthermore, in a luminous layer 4, the electronic transportation layer 5 uses [ the electron hole transportation 
er 3 ] an about 50nm aluminum chelate complex (Alq) using the distyrylbiphenyl derivative of about 50nm of 
;kness using the triphenylamine derivative of 50nm - 1 OOnm of thickness. 

■37] The manufacture approach for forming the organic EL device structure shown in drawing 1 below is explained. 
St ITO of 1 OOnm of thickness is formed by the sputtering method on the poUsh glass of 1 .1mm thickness. 
.38] Furthermore, the triphenyl diamine (TPD:N, N'-diphenyl-N, N'-JI (3-methylphenyl) -4, 4'-diamino biphenyl) of 
im of thickness is formed with vacuum evaporation technique, the JISUCHIRI ruby phenyl (DPVBi:4 and 4'-screw 
and 2-diphenyl vinyl) biphenyl) of 40nm of thickness is formed, and the aluminum chelate complex (Alq: tris (eight 
nolinol) aluminvim) of 20nm of thickness is formed further. 

139] Furthennore, (Magnesium Mg)-silver (Ag) is formed 2nm of thickness with a coincidence vacuum deposition 

thod on it. , , ^ . . , xi. • ct 

»40] Then, ITO of 1 50nm of thickness is formed by the SUPPATA Ling's method, and it considers as the orgamc EL 

/ice shown in drawingl . . , , , . . • t-t j • • 

»41] Thus, when the electrical potential difference of 9V was impressed to the obtained orgamc EL device, it is 90 

m2. Luminescence brightoess was obtained. 

)42] This luminescence brightness value was not different fi-om the case where it is the component of Mg-Ag of the 

ckness whose metal-electrode layer 76 is lOOnm, with the structure shown in conventional drawing 7 . 

)43] And the organic EL device of this invention had the permeability of the light almost as more transparent still as 

Vo. 

)44] As already stated, it is important to form the several nm very thin electron injection metal layer 6 in the organic 
, device in the example of this invention. . 
)45] Therefore, even if it sees the laminated structure fi-om the 1st transparence conductive layer 2 of drawingj, to the 
d transparence conductive layer 7 as one and arranges the transparence substrate 1 on the 2nd transparence conductive 
'er 7 side, there is completely the same effectiveness. 

)46] Moreover, the organic thin film part of the electron hole transportation layer 3 about luminescence of an organic 
, device, a luminous layer 4, and the elecfi-onic transportation layer 5 has the completely same effectiveness as the 
Dve explanation in other combination, such as an electron hole ti-ansportation layer and an electi-onic ti-ansportability 
ninous layer. 
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M] Drawing^ is the sectional view showing the organic EL device in the 2nd example of this invention. In the 
mic EL device of the same configuration as drawing 1 , the coloring layer 8 is added to a 2nd transparence 

ductive layer side. . , . ^ , . -i 

18] Although the coloring layer 7 is the spreading fibn which used the color or the pigment, it does not necessarily 
d to be monochrome and also includes the pattern of arbitration. 

♦9] The thickness of the coloring layer 8 chooses and is satisfactory in several micrometers - hundreds ot 
rometers. Furthermore, the coloring layer 8 does not need to be structure pasted up on the 2nd transparence 
ductive layer 7, and the separated structure is sufficient as it as it has only touched. 

50] The coloring layer 8 can also be put on the 2nd transparence conductive layer 7 side further again using the 
itic sheet colored paint or the whole. „ u - i. v 

51] The structure of ^\ving.2 is similar with the configuration of drawing! which shows the structure of the 
ventional example. However, since it is mostly visible to the luminescent color according to this invenUon to 
^ng8 being what only measures improvement in the contrast as a display device at the time of luminescence which 
litat-ansparent organic EL device pass and can see the color and pattern of the coloring layer 8 when it sees fi-om 
transparence substrate 1 side at the time of un-emitting [ of an organic EL device ] light, vanous light effects are 

52] Furthermore, as shown, for example in the optical spectrum of dramngl , this red considers the case where it 
siders as combination with blue as shown with the emission spectrum 32 which has a complementary color relation, 
he red shown with the reflectance spectrum 31 as a coloring layer 8, and the luminescent color. In addition, as blue, 
UCHIRI ruby phenyl (DPVBi) was used as coloring matter, using a minium as red. 

53] Naturally it will be visible to the red of the coloring layer 8 at the time of organic electroluminescence un- 
itting light On the other hand, at the time of organic electroluminescence luminescence, the red which outdoor 
light reflected from the coloring layer, and the blue of the luminescent color can carry out color mixture, and the 
or which was extremely rich in change can be directed from becoming various hues, such as reddish, a blue system, 
I a white system, according to the reinforcement of outdoor daylight. 

54] Drawing 4 is another example of this invention, and forms the acid-resisting layer 9 in the infenor surface ot 
gue of the transparence substrate 1 of drawing 2 further. In addition, if it becomes common more and an infenor 
face of tongue here is expressed correctly, it will become an interface with the air of the side which looks at 
linescence of an organic EL device. , . , , , ■ . ^ 

65] As an acid-resisting layer, the thing like the nonreflective fihn formed with the multilayer interference thm film 
h which refractive indexes differ is usually used as known well. 

1561 thus reflection in the front face of the transparence substrate 1 is suppressed - if it becomes - an environment 
ght in the state of un-emitting light ~ an organic EL device - when it is, the color and pattern of a coloring layer can 

seen more vividly. , , i.- i 

157] Furthennore, it is also very effective in the part of the acid-resisting layer 9 to prepare the layer which has optical 
fusibility like an obscured glass or the translucent ceramics as the substitute. 

158] Since the specular reflection in the inferior surface of tongue of the transparence substrate 1 can protect at this 
le at the time of component luminescence it not only can acquire a soft color tone, but sometimes generated m any at 
time of un-emitting light and luminescence at the time of organic EL device formation and use, there is effectiveness 
ich covers visually the minute non-Ught-emitting part used as a sunspot, and it becomes a practical big advantage. 
)59] Drawing 5 and dra_wing.6 are the sectional views showing the configuration when applying the orgamc EL 
.rice of this invention to a clock. ^ ^ x- „*u^ 

)60] As explanation of dra wing 1 also described, drawing 5 shows the example of a configuration of arranging the 
nsparence substrate 1 to the 2nd transparence conductive layer 7 side, and forms the still more nearly same colonng 
er 8 as drawing 2 in the inferior surface of tongue of the transparence substrate 1. The transparent dial 10 for clocks 
trranged like dra wing 5 further again. 

)61] Here, the dial and organic EL device which printed the time-of-day alphabetic character are used as another 
ject and Uiere is an advantage that components manufacture can be made easy. 

)62] D rawing 6 is the sectional view showing the clock incorporating the organic EL device of the example of this 
mention An organic EL device is the same configuration as drawing2. , and since the transparence subsfrate 1 serves 
the dial here, it prints a time-of-day alphabetic character to the side which does not form the lununous layer of the 
nsparence substrate 1. 

)63] In dra win g 6 , the movement 62 which drives a guide 61 is formed m the sheathing 64 incorporating the 
ndshield 63 which consists of clear glass or sapphire. 

p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/23/2004 



Page 5 of 5 



54] In this movement 62, although illustration is not carried out, it has the quartz resonator, the semiconductor 
grated circuit for driving a pulse motor, and the wheel train device in which a guide 61 is driven. Furthermore, the 
k lid 65 stops sheathing 64 and it is used as a clock completion object. 

65] If an electrical potential difference is impressed to an organic EL device with such structure usmg the cell and 
tch which are the power source which did not carry out illustration here, light will be emitted, and also in a dark 
:e, a clock display can be recognized skillfully. 

66] On the other hand, in a bright place, the color or pattern of the coloring layer 8 is recognized as a dial, and 
ious kinds of design nature as a clock can be pursued. 

67] If all or a part of coloring layers 8 are omitted, when an organic EL device will not emit Ught in drawing 6 

her again, the whole movement 62 or a part can be seen. For example, a very interesting clock can consist of making 

wheel train device section visible. 

68] 

feet of the Invention] According to the organic EL device of this invention, in a luminescence condition, a 
ifiguration, color, etc. of an object which arrange the luminescent color of the usual organic electroluminescence on 
background of a' transparent organic EL device in the condition of not emitting Hght again can be seen like [ it is 
:*** ^iih field explanation and ] above. 

69] Consequently, when it is used as a dial for clocks, the clock which can be rich in design nature and can moreover 
a time stamp easily also in a dark place can be offered. 



anslation done.] 
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[0 0 0 9] :&M^JD^tf 5 ^3!)0^®lcj; "9-?: 

ti^'tLco^ 1 <D@0j5»«g 8 2 1 II 2 (Dmmmmm s e 

[0 0 10] ^£^6, r rT'ttil|7T-c0^7tS4 tW^F-^ 
illg 5 t ^5 , 1 8«fi)c W«^^«iatt|6?t S 8 4 T-« t m 

[0 0 11] ^Jtg4 irffl:^«iillS5 irO#S^f (DJ; 

a^tLx^^^xh'o. m^^m'^m^&f£ifi:mmL 
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[0 0 13] 
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[0 0 3 1] m^f-m-x^mmet^-^^fmb 
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[0 0 3 7] o^lcE 1 IC^-f-^tiE L^^-fllitS:?^^ 

-rS/c»6(7)®j3g*j£Srttt?^-f-5c *-r«Cs!){c:, i. i 
mmmff^^!S:ffy^±K!^lf.l 0 0 nm© I TO^::^^< 
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yy^-zw) T/W5::i'?A) SrJ^^i-S, 
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[00441 -tX'icj^^iiX 0 tc, ;*:«?^<D^Jfe«fiJ{ci3 

[00 4 51 Lfc;sso-c, Hi 1 1 (DmmmnM 2 
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[0 0 4 61 #^EL^^=-»^3t{-M-r-5E7L«l « 
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[0 0 5 51 Rki^±mt LT»4iaai<*Pbix-CV^5 
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■So 

[0 0 6 81 



5 
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ims} *^P^<Z5||4<DKJ6«»J{C*3tt-5**8lEL^^Sr 
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